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Abstract 
What is important for a nation: the innovation or the education? If a country has a high development index does not mean that 
excels in terms of education or the Global Innovation Index is going in the same direction. The same we can say about the 
unemployment fluctuation rate. The changes that followed the global financial crisis have redefined fundamentally life, values 
and people's behavior. The shortages occurred because of the economic collapse has larger social consequences, the risk of social 
exclusion has increased noticeably, the society suffered a loss of human resources. This may involve a high level of social 
exclusion which leads to increased social tensions. A nation with higher levels of social exclusion means a nation with a 
declining economy in which it can be readily seen a decreasing level of education, productivity and innovation, as well as an 
increasing unemployment rate. In this way, the most important thing is to commit to further efforts and resources to enhancing 
social inclusion policies. Thus, from the results of the analysis we will be able to anticipate the influence of Global Innovation 
Index (GII), the Index of Education (IE) calculated by The Economist Intelligence Unit at Pearson's request, and the 
unemployment rate (UR) on the Human Development Index (HDI). 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/ peer-review under responsibility of Academic World Research and Education Center. 
Keywords:"HDI,GII, Education Index, Unemployed Rate"  
 
 
*Mihai Mihaela. Tel.: +40-072-128-3704 
   E-mail address: mihaela2173@yahoo.com 
 5 The Authors. Published by Elsevier B.V This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by- c-nd/4.0/).
Selection and/ peer-review under responsibility of Academic World Research and Education Center
548   Mihai Mihaela /  Procedia Economics and Finance  23 ( 2015 )  547 – 554 
1. Introduction  
The economic crisis had a profound impact on every nation in Europe and worldwide. The positive results were 
the development of inclusion and social protection policies, the modernization of social protection systems and 
services. Also, education and innovation should help the individual, the family and the society to adapt to present 
and future challenges and the EU nations to utilize their social budgets more efficiently. 
And so, on June 17th 2010, the European Council adopted the 2020 Europa Strategy the purpose of which was the 
creation of a new economic vision to help the UE survive the economic crisis and at the same time develop an 
economy favorable to social inclusion. This strategy is based on three priorities: 
• smart economic growth, stable economic growth, inclusion oriented economic growth for which to be realized, a 
series of objectives were presented: 
• unemployment level in population between 20 and 64 years of age – 75% minimum; 
• investment in development and research : 3% of UE PIB; 
• a 20/20/20 objective achievement ( or 30/20/20 under specific conditions) concerning the climate changes and the 
energy department; 
• early school abandonment 10%, and  at least 40% population with university studies between the age of 30 and 
34; 
• the reduction in poverty among 20 millions of European citizens, which amounts to 25% of all poverty stricken 
citizens. 
2. "Education and social inclusion"  
Social policies should place greater emphasis on the development of human resources by means of permanent 
education and education stimulus. Long term growth of competitiveness is influenced by the quality of said human 
resources. And this quality is proportional with the level of education. More than that, the competitiveness of the 
human resources is influenced by continually extending and updating the knowledge level and adapting to the ever 
shifting market conditions. 
For these objectives to be achieved it is necessary an infusion of capital in education. At the same it is paramount 
the method of developing a bigger and stable work force. How can this be achieved? 
By promoting a rise in employment rate, social inclusion for the vulnerable and thus offering more options for 
people and enterprises. All of this will result in greater social cohesion. 
Practically, in my opinion, it is necessary that all actions should lead to: 
• a restructuring of the education system; 
• development of professional standards in education, and eventually the creation of new professions; 
• the encouragement of collaboration with social partners and promotion of  entrepreneurism; 
• promotion of continual professional specialization. 
Also it is desirable a greater work force flexibility but not at the expense of social cohesion. 
Considering that an efficient education system is the contributing factor in the development of children and 
young people, a bigger emphasis should be placed on the talented and their motivations. This is actually the heart of 
the problem. On the other hand, by eliminating  the rivalries in the system, we can surely build a better and more 
efficient education system and at the same time, in accordance with one of the main principals of social inclusion : 
all people, no matter their origins can and should participate  in all key activities of their communities.   
 The research includes a list of educational actions meant to reduce the risk of school abandonment and social 
exclusion. Thus, it is relevant the analysis of educational systems and recent reforms in UE member states and the 
analysis of educational data offered by international data sets ( PISA, TIMSS and PIRLS) as  shown in the calculus 
methodology  of the Index of cognitive skills and educational attainment – developed by The Economist for 
Pearson. 
The necessary resources were evaluated in accordance with the necessary performance level of the students. And 
also, the resource distribution was organized according to the absolute needs of the schools and not bases on relative 
needs, allowing the students to achieve standard results.The results should be the starting point of determining 
school financing. 
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3. "Innovation and Social Inclusion"  
There has been a growing interest in the last decade among researchers and international policy makers in 
innovation and social inclusion. This interest is present nationally as well as at a global level. 
Science, technology and innovation can stimulate economic growth, can help solve social and    environmental 
problems and can reduce poverty. All countries, no matter their development stage, must develop the capacity to 
utilize science and technology and adapt to their educational needs. At the same society must understand the pros 
and cons of emergent technologies, digital technology for example, to better maximize the benefits. 
The methodologies used in social inclusion are methods to plan, develop implement and manage technology. At a 
national, european and global level innovative science and technology programs and projects are being developed. 
International institutions and organizations, OECD, IDRC, CEPAL and IBM manifest a growing interest in the 
development of such programs. Development of innovation for social inclusion displays a complex network of 
concepts and technologies, data and practices, all of them functioning within the heterogeneous networks of 
international aid agencies, public institutions, social movements and businesses. 
Generally speaking, research has as objective observing the method by which science, technology and innovation 
promoting policies can achieve this objective. 
Also its purpose is to promote a better understanding of the way innovation and social inclusion function in 
emerging economies. Other objectives include the extension of the network of countries for the analysis of the 
dynamics in and between emerging economies and planning lessons for neighboring countries. Research is expected 
to lead to alternative developing strategies based in intensive use of science, technology and innovation to reduce 
poverty and contribute to social inclusion. 
 
 
 
 
 
 
 
 
 
 
4. Multidimensional analysis of data 
Future social policies will put a greater emphasis on human resource development by way of permanent 
education and stimulating professional and  technical education, on developing of CDI by way of developing public-
private partnerships, but also passing stimulating fiscal laws, and generally, a better coordination between sector 
policies and horizontal ones. 
The bases of a performing social model should be the education system and of course a social inclusion system. 
This research shows the influence of education and innovation processes on the welfare of the population. 
To demonstrate we used a set of panel data. The integrated indices for the study are: 
x GII – Global Innovation Index; 
x HDI – Index of Human Development; 
x EI – Education Index; 
x UR – Unemployed Rate. 
All member states of the UE are present in this study, for a 12 year period: 2001-2012. Considering Romania, we 
can easily observe after a short analysis of the graphics presented that there is a close connection between education, 
innovation and HDI. 
The European Union should pledge to create a real Union of innovation till 2020: 
x assume collective responsibility for a strategic policy of research and innovation favorable to inclusion and oriented 
to businesses, in order to face major social challenges, to increase competitiveness and generate new jobs. The 
Commission will analyse the strategic approach of innovation in all its policies and invites the other UE institutions 
to follow in its steps; 
x giving priority to investments in our knowledge base and protecting it, reducing costly fragmentation and 
transforming Europe in a place where innovation and making ideas become reality bring great rewards. Year 2014 
should be chosen as deadline for the creation of European Research Space; 
x agreeing to create european partnerships on innovation, the first being dedicated to improving the life of elders, to 
pool resources and expertise for finding solutions to social challenges and creating a competitive advantage on key 
markets.   
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  Figure 1a-b-c-d GII, EI, HR, HDI for UE Country (2001 - 2012) 
Let us analyze this using multiple regression and EViews8, on data set. The regression equation for studying the 
casual relationship between dependent variable HDI and those exogenous GII, EI and UR: 
  
 ൌ  ൅  ή 
 ൅  ή  ൅  ή  ൅ ɂ (1) 
 
Parameters b, c and d can be seen representing by how many units HDI is modified when GII, EI, UR, are rising 
by one unit. The free element is represented by a, and the residual variable ɂ   is needed because errors or 
unpredictable factors can manifest themselves in the base characteristics of the model when measuring the evolution 
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tendencies of HDI. 
 
                                  Table 1. Multiple Regression 
Dependent Variable: HDI   
Method: Panel Least Squares   
Sample: 2001 2012   
Periods included: 12   
Cross-sections included: 27   
Total panel (unbalanced) observations: 313  
Variable Coefficient Std. Error t-Statistic Prob.   
C 6.783953 0.339976 19.95419 0.0000 
GII -1.664485 0.080764 -20.60931 0.0000 
EI 3.310774 0.299208 11.06514 0.0000 
UR -0.105144 0.018102 -5.808554 0.0000 
R-squared 0.639730    Mean dependent var 1.239064 
Adjusted R-squared 0.636232    S.D. dependent var 2.116881 
S.E. of regression 1.276758    Akaike info criterion 3.339222 
Sum squared resid 503.7040    Schwarz criterion 3.387097 
Log likelihood -518.5882    Hannan-Quinn criter. 3.358354 
F-statistic 182.8969    Durbin-Watson stat 0.680204 
Prob(F-statistic) 0.000000    
                                    
                                 Table 2. Multiple Regression with Cross-section fixed (dummy variables) 
Dependent Variable: HDI   
Method: Panel Least Squares   
Sample: 2001 2012   
Periods included: 12   
Cross-sections included: 27   
Total panel (unbalanced) observations: 313  
Variable Coefficient Std. Error t-Statistic Prob.   
C 1.160045 0.564593 2.054658 0.0408 
GII -0.033690 0.166085 -0.202848 0.8394 
EI 0.675291 0.786248 0.858877 0.3911 
UR -0.001914 0.016099 -0.118915 0.9054 
 Effects Specification   
Cross-section fixed (dummy variables)  
R-squared 0.889855    Mean dependent var 1.239064 
Adjusted R-squared 0.878568    S.D. dependent var 2.116881 
S.E. of regression 0.737672    Akaike info criterion 2.320303 
Sum squared resid 153.9974    Schwarz criterion 2.679364 
Log likelihood -333.1274    Hannan-Quinn criter. 2.463793 
F-statistic 78.83911    Durbin-Watson stat 0.566267 
Prob(F-statistic) 0.000000    
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In both the fixed Cross-section and random effects Cross-section we can see the paramount importance of the 
education index, followed by GII. We can see that the GII index coefficient is negative where the random 
effectsCross-section is concerned. Theoretically this means that the HDI rises when innovation goes down and 
reverse is also true. But in reality things are different. 
                                  Table 3. Multiple Regression with (Cross-section random effects) 
Dependent Variable: HDI   
Method: Panel EGLS (Cross-section random effects) 
Sample: 2001 2012   
Periods included: 12   
Cross-sections included: 27   
Total panel (unbalanced) observations: 313  
Swamy and Arora estimator of component variances 
Variable Coefficient Std. Error t-Statistic Prob.   
C 3.232081 0.474502 6.811526 0.0000 
GII -0.793028 0.126092 -6.289258 0.0000 
EI 2.611952 0.533320 4.897530 0.0000 
UR -0.005750 0.015331 -0.375091 0.7078 
 Effects Specification   
   S.D.   Rho   
Cross-section random 0.883424 0.5892 
Idiosyncratic random 0.737672 0.4108 
 Weighted Statistics   
R-squared 0.132699    Mean dependent var 0.301184 
Adjusted R-squared 0.124279    S.D. dependent var 0.870354 
S.E. of regression 0.812287    Sum squared resid 203.8812 
F-statistic 15.75922    Durbin-Watson stat 0.765567 
Prob(F-statistic) 0.000000    
 Unweighted Statistics   
R-squared 0.468640    Mean dependent var 1.239064 
Sum squared resid 742.9109    Durbin-Watson stat 0.462886 
 
In case 1 the determining coeficient, R-squared, shows the proportion of total variation of the endogene variable 
which can be explained by the independent variables and has a value between 0 and 1. We can see that  (R-squared) 
from the variation of Human Development Index is determined by the 3 economic variables observed, which means 
that 36,03% of variation is explained by non-economic varibles. 
At the same time we can see that the probability asociated with the F-statistic test is smaller than 5% which 
means that the model is valid, this means we can accept, with a very low probability of error, that there is linear 
dependence between HDI and GII, EI and UR like this 
 
ܪܦܫ ൌ ͸Ǥ͹ͺ͵ͻͷ͵ െ ͳǤ͸͸ͶͶͺͷ ή ܩܫܫ ൅ ͵Ǥ͵ͳͲ͹͹Ͷ ή ܧܫ െ ͲǤͳͲͷͳͶͶ ή ܷܴ (2) 
 
Let us not forget that every time we introduce in regres a new exogene variable correlated with the dependent 
variable, R-squared is improved although we lose a degree of freedom. R-squared rises after introducing a new 
independent variable, Unemployment Rate, from  0.607133, in case we use only two independent variables instead 
of 4 at 0.639730 (Table 1). 
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5. "Results interpretation"  
The model estimation parameters was done using the least square method and as was mentioned before, the 
Eviews software, version 8.  The results are presented in Table 1. 
It is important, for a relevant significance of a parameter, its closeness to 0 . The closer to 0 a parameter the more 
significant it is. As we can see from table 1, all 3 indices can be considered relevant. 
The determination rapport, R2 (R-squared) is used to determine the quality of the model and can be [0,1]. In the 
example R2=0.639730, 63,97% of the endogene variable (HDI) owes its result to the 3 independent variables, which 
means, without a shadow of a doubt that the model is correct. 
On the other hand, we use  Adjusted R-squared=0.636232 to emphasize the number of factorial variables present 
in the model, and also the number of observations made to estimate the parameters of the model. We can see that the 
value is a little lower than R-squared, which is normal considering the multifactorial model used.. 
5.1. Verification of the null hypothesis 
As we well know, using this test we check that the parameters of the chosen model are bigger  or equal to 0 . To 
verify this we use test t, partially testing  the econmetric model. So, we present the null hypothesis, in which case 
parameters a,b,c are 0. In these conditions, using test t  to estimate these parameters, the following results are 
obtained:  19.45419; -20.60931, 11.06514 and -5.808554. 
The Durbin Watson statistic (DW) is a statistic test which tests the serial correlation of errors. 
It is based on the supposition that the errors in the regression model are generated by an auto regressive process. 
If the errors are not correlated , then the value of DW is 2.  Durbin-Watson has a variation between 0 and 4. A value 
close to 2 indicates non-autocorrelation; a value close to 0 means positive autocorrelation; a value close to 4 a 
negative one. In this case, tha value is  0.680204 which means autocorrelation. 
6. Conclusions  
What is evident on a global level, the fact that there is a strong correlation between innovation, research adn 
education leads us to believe that new policies of social inclusion need to be applied based  on in inclusive education 
systems. 
At the same time, all UE member states must make every individual effort to facilitate the desired impact on 
growth and cohesion, as stated in Europa 2020 Strategy. 
This innovating approach concerning social policies is relatively new, considering state reform  and welfare. The 
state is seen as an invester more than a spender, and efforts are channeled towards preparing and preventing rather 
than reparing. This means: 
x human resource investment: education and child care, life long education and specialization; 
x efficient use of human resources: more women employed; 
x reduction in school abandonment; 
x emphasis on social inclusion: access to jobs for traditionally excluded groups; 
x In conclusion, the research about innovative social investments are based on : 
x problem identification; 
x determining the right policies for the new approach; 
x evaluating the political measures and implications; 
x building case studies, best practices identified, focusing on adaptability to identify innovative 
x methods of implementation and financing of social protection systems. 
 
There is a growing interest among researchers and national and  international policy makers in innovation and social 
inclusion. 
554   Mihai Mihaela /  Procedia Economics and Finance  23 ( 2015 )  547 – 554 
Acknowledgements  
This work was co-financed from the European Social Fund through Sectorial Operational Program Human 
Resources Development 2007-2013, project number POSDRU 159/1.5/S/134197 ”Performance and excellence in 
doctoral and postdoctoral research in Romanian economics science domain”. 
References 
Andrei, T., Bourbonnais. R. (2008), Econometrie, Editura Economica, Bucuresti 
Andrei, T., Stancu, S., Iacob, A., Erika, T. (2008), Introducere in Econometrie utilizand Eviews, Editura Economică, Bucureşti 
European Commission Preliminary version Investment for jobs and growth Promoting  development and good governance in EU regions and 
cities (Sixth report on economic, social and territorial cohesion) 
European Commission, Combating poverty and social exclusionA statistical portrait of the European Union 2010Luxembourg: Publications 
Office of the European Union2010 — 111 pp. — 14,8 x 21 cmISBN 978-92-79-13443-2 
Sârbovan.M, (2004). The global economy, international integration, the annals of the "Tibiscus" University of Timisoara, Series 2, Volume 2, 
Fascicula ISSN: 1583-7165 (printed form), ISSN: 2065-7533 (electronic form), Publisher: Editura Augusta, November 2004, pp 99 
The Global Information Technology Report 2012, World Economic Forum’s Centre for Global Competitiveness and Performance, 2011 
Voineagu, V., Ţiţan, E., Şerban, R., Ghiţă, S., Todose, D., Boboc, C., Pele, D. (2007). Teorie şi practică econometrică, Editura Meteor, Bucureşti 
http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database 
http://hdrstats.undp.org/en/indicators/104706.html 
http://thelearningcurve.pearson.com/index/index-ranking 
http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database 
http://www.wipo.int/ 
 
